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Facing this fact, it is not hard to  see two converging lines 
along which the Service must proceed to establish itself in the 
confidence of the public. The one is to make better forecasts. 
The other is to make clear to the public just what the Service 
attempts to do and does do in the matter of making forecasts. 
If forecasts for definite areas and times could be reduced to 
mathematical exactness, the Bureau could proceed with its 
work without seeking to take the public into its confidence. 
But this period is not nom and may never be reached; and 
the work along this line may be termed interior. The es- 
terior work is along the other line, and the two must be 
pushed simultaneously till they meet a t  the surface. 

Personal work in the form of popular lect,ures ancl coiirses 
in educational institutions will accomplish much in this di- 
rection. But greater, wider, quicker. nncl surer is the influ- 
ence of the public press. This is the medium wliich oRers 
freely to bring the Service claily into confidential relations 
with every fireside; and I speak advisedly a d  with cleliljera- 
tion when I say that  the men in charge of stations slioulcl be 
held strictly accountable not only for the articles l~enring 
upon meteorological conditions and occurrences uppwriw/ in 
the papers in their vicinity, but for those which should but  
do not appear. To plead or prove ineficiency in tliib 1~ar- 
ticular is to fail to meet an imperative deiiiancl of the Service, 
and to demonstrate an unfitness for that  pnrticular field. 

These may seem to you, my comrades, to be hard lines, hit 
from your respectful and sympathetic attention I feel con- 
firmed in the opinion that  you have not sought or remained 
in this service either because i t  is easy or largely remuneratii e. 
but because of a love for the Service and a devotion to duty, 
brightened and strengthened by that bond of brotherhood 
everywhere manifested; a bond dereloped by years of asso- 
ciation, and a devotion that gives the strongest assiirance that  
the dignity of this Service will be maintained by meeting 
every requirement and discharging every duty. 
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VORTEX RINGS AS REVOLVING SOLIDS. 

>larch 21. 1904. 
By Dr. F. J. B. CORDEIRO, Burgeon U. R. Nmy. Psted Sail Fmucisco, U. S. R. SoSolace, 

It appears that  my use of the smoke rings’ as an illustra- 
tion of the fact that a gas moving in a certain manner may 
become, for dynamical purposes, a solid was not satisfactory to 
the Editor. Permit me, therefore, to give another illustration, 
nay, a proof, that  we may regard the cyclone as a revolving 
solicl. 

Suppose me coil a tube into a spiral, so as to imitate to any 
degree of approximation the flow of the currents of air in the 
cyclone, and suppose that, by means of flexible tubes, we per- 
mit a stream of water to enter a t  one end and leave at  the 
other end of the spiral. If the mater passes through with 
great velocity, and we turn the rerolviiig mass in the direction 
of the BITON [i. e., so as to change the plane of the spiral], a 
uyroscopic force will be set up, normal to the plane of turn- 
ing. Such an esperiinent can easily be carried out a t  any 
time. Now let us, instead of water, substitute a stream of air; 
the same gyroscupic forces will be set up, only proportion- 
ately less, as the mass of tmhe air is less than that of the water. 
Now the rigid spiral tube ancl the flexible tubes have no part 
in the gyroscopic action, bu t  are used only to cause the air to 
assiinie the motion i t  does in the cyclone. I n  a cyclone the 
centripetal forces take the place of the artificial constraints 
we have used in our experiments. Consequently, air currents 
rotating in such a manner must give rise to gyroscopic forces. 
Now a cyclone, though moring, preserves its shape and that 
of its air currents, although, as in our experiment, new air is 
being constantly taken in and thrown out. The amount of 
gyroscopic action nil1 depend upon the I I I ~ S S  of air in rota- 
tion and i ts  relocity. Only the motion a t  right angles to the 
axis mill be effective in this connectioa. The motion toward 
the aris will produce no gyroscopic effect. Now, for the pur- 
poses of our problem, we can substitute a solicl gyroscope, 
prcducing an equivalent gyroscopic effect. This seems to me 
to be a rigid demonstration that the poleward acceleration of 
a cyclone is clue simply to the gyroscopic. forces generated, ancl 
I believe I am the first to have explained this phenomenon. 

This author certainly had an 
inkling that there were certain forces called into play setting 
cyclones poleward, but his demonstration mathematically of 
such forces was far from correct. His formula (53, quoted in 
the MONTHLY WEATHER REVIEW, 1903, p. 517), which gives for 
the accelerating force in the direction of the meridian 

V 9 11 sin ( 1  2 

P- 

Now, as to Ferrel’s work. 

_ -  1 1 1 - - 5 7 8 T ( ; ) 7  

is not correct. This does not express the acceleration north- 
ward (or southward). 

I think there can be no doubt that  Ferrel was not familiar 
with the analysis of motion of the gyroscope; and for that 
matter, few if any persons a t  that time (1857 and before) un- 
derstood its motion. Professor Olmtead, late professor of 
natural philosophy and as tronoiny in Tale College, published 
a Natural Philosophy, I think as late as 1850, in which he 
refers to the gyroscope as the ‘‘ mechanical paradox,” and 
states that its motion is not understoocl. It was Major Bar- 
nard who gave the first clear exposition of its motion in this 
country. I believe, if nij- memory serves me right, that his 
book, Analysis of Rotary Alotion as Appliecl to the Gyroscope, 
w a s  written in 1859. 

‘See “The problem of the cyclone.” Monthly Weather Review, August, 
1903, p. 516. 


